
I ' . 1 

Jr (A) ( .., ) 

Emluioa Reductions and Cost·Etrectlveoesa 
or Oxygenated Gasoline 

Carbon Monoxide Emissions 

In most of the areas designated carbon monoxide (CO) non-attainment areas the 
dominant source of the problem is mobile sources. The 1989 National Air Oua1izy and 

Emission Trends Report1 indicates that mobile sources account for about two thirds of 

CO emissions, a figure that is only slightly down from its 1980 level of 70%. Stationary 

and area sources of CO tend to be fairly constant in an absolute sense, declining only 

slightly over the 1980-1989 period. 

Basically there are two variables that account for most of the change in mobile 
source CO emissions, fleet turnover and vehicle miles travelled (VMl) trends. Fleet 
turnover has acted over the last decade to bring CO emissions down by replacing old 
technology, higher-emitting vehicles with new technology, lower emitting ones. Even as 
they age and accumulate mileage, the newer technology vehicles emit less CO than the 

older ones did at similar stages in vehicle life. VMT generally trends up for the nation 
as a whole as population increases and per-capita mileage climbs on the average. Fleet 

turnover has had more influence on CO emissions over the last decade than VMT, 
accounting for the downward trend. The Agency's mobile emissions model predicts, 
thou&h, that as the fleet conversion to newer tednoi<>&Y ii completed, fleet turnover will 

become more neutral with regard to em.i.Wons, and increasi"' VMT may bri.na about 
emissions increases. Figure 1 shows a projection of CO emissions for a hypothetical 
mid-atlantic city. 

Teclmology-Specific Effects of Fuel Oxygen Content on CO Emissions 

Agency data on the impact of oxygen on CO emissions have been collected as 
part of the Ajency's Emission Factors program. Analyses of those data have been 
reported in various technical reports1 and incorporated into a modified veBion of the 

MOBII..FA emissions model. These analysei distiquisb three techooloay JfOUpings and 
separately estimate their impact on CO emissions. Those impacts are shown below for 
light-duty vehicles: 

1 lttiqpal Air Quality •p4 leta•ign tr•pda lapqrt. 1219, February, 1991, 

U.S. !nviraa..ntal Protection A&ency, !PA-~50/4-91·003, p. 3·17 . 

1 •o.r1vtt1on of Tachnolo17 Specific lffecta of the U•• of OKJiaDttacl 
Fuel llenda on Motor Vehicle !xhtuat m.i••tona•, October, 1911, T•chDical 
Report No. lPA-AA·TSS·PA-11·1. •Gu!d&nce on &.t18at1na Kotor Vehicle m.1••ion 
l.educ:tiot\.1 Froa the u .. of Alternative Fueh tnd ru.l ltend.e•, January 29, 

1911, Tachnictl a.port No . IPA-AA-TSS- PA-17 -4. 
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Since current data offer no basis to reject the proposition that CO response is linear 

with percent oxygen, interpolation provides the reductions by technology type associated 

with 2.7% oxygen: -17.7% for pre-catalyst, -25.5% for oxidation catalyst, and -15.6% for 

3-way catalyst/closed loop technology. 

It is also assumed, based on analysis of the data from the Emission Factor 

program, that this oxygen impact remains relatively constant (on a percentage basis) as 

the vehicle accumulates mileage (and years of age). The impacts on light-duty vehicles 

for different technology categoriei by mileage are indicated in Figurei 2 - -4. 

Adaptive Learning Technology 

There is a theoretical buis for expecting that the newer closed loop systems 

(approximately post-19&4 1DV5) should show a smaller deaease in CO emissions with a 

given amount of OX)'Ien in the fuel than is the case for earlier tecluloloaies. In EPA'5 

Technical Report of Oct., 1988, referenced earlier, the available data on this technolo&Y 

were evaluated to see whether the theory could be supported. The condusion fiDally 

drawn was that the theory could not be supported on the basis of the data examined, 

since the CO impact of 3.7% OX)'Ien was even greater in the sample data than for other 

claied loop vehicles. 1be Apocy is aJJTently examinina additional data on this 

question, but only minor chanaes are expected to the technology-specific reductions 

presented above. 

fleet Compo6ition 

Durin& the period of time bema modelled here, the composition of the li&ht duty 

psoline vehicle fleet is apected to complete a tram.ition to 3-way I dOled loop systems 

that is already well UDder way (by 1992 the older technolQiiea are expected to comprise 

lea tbUl twenty percent of the fleet). This tra.Diitioo is presented papbicaUy ill F'lpte 

J Deriv.d fr011 Table 3-1 in 'C\lidance on &atiutin& Motor Vehicle 

.. i .. ion bclu.ctlona P"ro. the Uae of Alternative P'ueh and P\ael lleM..•, 

Jaauary 29, 19tt, IPA Technicel laport Mo. &PA- AA-TSS-PA-17-4, p. 35. 
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5 and in tabular form in Table 1. Other vehicle classes, such as heavy duty gas trucks, 
are not considered in Figure 5 or Table 1, but are taken into account in the later 
modelling of the overall impact of oxygen on CO. These fleet composition figures 
actually understate somewhat the completeness of the transition, since older vehicles 
tend to drive fewer annual miles than newer ones. This VMT differential is built into 
the mobile emissions model that is used in subsequent parts of this analysis and thus is 
taken into account in projecting fleet emissions. It should be ooted here that fleet 
turnover rates vary somewhat by region of the country with a hiaber proportion of older 
vehicles being retained in the southwestern U.S. 

Effect of Oxygen on Aeet CO Emissions Through Ttme 

~ discussed before, stationary and area sources of CO emissions tend to remain 
constant over time as indicated by the national inventory depicted in Figure 64

• Mobile 
source emissions of CO have been coming down for a number of years under the 
influence of fleet replacement and the introduction of vehicle inspection and 
maintenance (1/M) programs. That trend is expected to continue until about 1999 when 
the light duty fleet will be comprised almost entirely of 3-way/closed loop vehicles. The 
increase in VMT, previously maslced in its effect by fleet turnover, will then bring about 
some increase in emissions. 

The overall picture is presented in Figure 7 for a loosely modelled mid-Atlantic 
scenario whose mobile source emissions of CO in 1992 represented about 75% of total 
CO and where the stationary and area source components are usumed to remain 
constant in an absolute sense over the period of time modelled.' Tbe 00 emission level 
at 2 7% OX)'Ien is 13% lower than the base case in 1992. By 1995 the di.ffere~ is 12%, · 
and by 2000 it is 11%. A west coast scenario should appear Yery similar in PfOIJ"&&D 
etfed except that the local fleet is older on averaae and tbus is perhapl more responsive 
to the oxyaen level. Since the west coast scenario was modelled after San Diqo, the 
extent of stationary source involvement is lower and the proportional reduc:tiom in 
overall CO emissions attributable to oxyaen are h.iJher (Jraphics for thii cue are 
included as Appendix A). Individual control areas will vary, of Ct'urse, in the extent of 
mobile source involvement in Ule CO inventory, but only in the cases of Steubenville 
and Winneba&o do stationary and area sourcei play a dominant role. Information on 
assumptions used in this modelling and some of the more detailed results may be found 
in Appendix B. 

• 'Jiational Air Quality and !abdon Trood.a leport•, loc:. cit. 

1 While tho aid-Atlantic and Ve•t .Coaat •cenario• di•cua•ed in thi• 
analy•i• are b .. ad, re•pectively, on •o.e data for Philadelphia cad San Dioso, 
thb _.lliq work •bould not be raprdoed u a rlprOU8 accountiac of 
eai••iona inventor!•• for either area. n.. extent of •tationary .-urea 
influence and varioua other it ... of inforaation .. ra taken fro. oroa-•pocific 
data, but national doefault inforaation " .. uaod to predict 'VIIT crowth, aDd 
certain other feature• of tho local •ituation. .. ra not .adellod risorou.ly, 
•inco the•• analy••• voro intended only .. illuatratlYO. 
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Impact of Fuel Oxygen on Ambient CO Air Quality 

In order to model the impact of the proposed program on ambient CO levels, a 

"rollback" modelling approach has been used whereby a percentage decrease in 

emissions from all sources (including the relatively constant stationary and area sources) 

is applied to actual ambient levels projected forward to the time period being analyzed 

here. The actual data for Philadelphia 's 1989 daily maximum overlapping 8-bour 

averages with correction for "double-counting" of high hourly readings are shown in 

Figure 8. Figure 9 shows the same data adjusted for the changes in emission levels 

expected between 1989 and 1992. The overall height of each bar shows the level to be 

expected in 1992 without the oxygen program, while the lower segment (for the four 

months where there are two segments) shows the ambient level expected with 2.7% 

oxygen. Figures 10 and 11 examine the ambient air quality for 1995 and 2000. A west 

coast scenario has been developed in a similar fashion using air quality data from San 

Diego and is presented in Appendix A These attempts to illustrate the possible air 

quality effects of the oxygenated fuel program should not be taken as reliable guides to 

future air quality in the specific areas mentioned, since the ambient data are subject to 

climatic fluctuations, changes in traffic patterns, and other variables that cannot be 

reliably predicted. Because they include the stationary source component of the overall 

CO emissions inventory, these calculations may underestimate somewhat the impact of 

oxygenated fuels, since stationary sources may not substantially influence pollutant 

concentrations in those areas where monitors are located. 

Cost-Effectiveness of Oxygen as a CO Reduction Strategy 

The EPA Fuel Consumption Mode4 in a draft version not yet fully reviewed, 

projects VMT and fuel economy by vehicle class and combines this information into 

total fuel consumption for the years being modelled. These figures are 1eneral 

estimates, of course. and may vary from area to area with differences in vehicle c:lass 

mix and the average age of the local fleet The fraction of this national fuel 

consumption fi&ure associated with a particular city for the months of its control period 

(Philadelphia was modelled here 50mewhat rouJhly to repreient a mid-Atlantic aeneral 

case) was carried forward into calculations of CO$t..effectiveoeu. Costs of the prosram 

per gasoline gallon, as determined in a separate analysis by an EPA contractor for east 

and west coasts, were multiplied by total gallons to obtain total program costs. These 

overall propam costs were divided by.wm. of reduction to obtain C06t..effective01e$5 in 

dollars per ton. 

Table 2 presents the cost-effectiveness calculations by year for a pneral mid­

Atlantic scenario (usina stationary source iDvolvement &Dd VMT for Philadelphia u 

being more or leu representative). A west coast scenario usia& San Oiefo • a JCDeral 

model il shown in Table 3. The per-pllon costs used in tbae tabla are kq-run COlt 

fiawu. It is likely that abort-run costs in 1992 will be mper, IDd allo likely tbat tbe 

cost numbers in the later years will fluctuate with shifts in oil and basic rommodity 

price5. A constant lana-run per.pllon price is used in thac tables to fac:ili1ale 

enmination of the impact on cmt..effectiveness of fleet compolitioa &Del VMT treDdl 

over time. Since each year's prop-am costs and the consequent emiuion reductiona 
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occur together in time and vary in direct proportion to one-another, the cost­
effectiveness numbers have not been discounted. 



Figure 1 

Projection of Carbon Monoxide Emissions 
Mid-Atlantic Scenario . 
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Figure 6 
National Trend in Emissions of Carbon Monoxide 

1980-1989 
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Mid-Atlantic Scenario 
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Figure 8 
Top Five Monthly 8-Hour CO Concentrations* 

Philadelphia Metropolitan -- 1989 
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Figure 9 
Predicted CO Concentrations with Oxy-Fuels Effect 

Philadelphia Metropolitan -- 1992 
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Figure 10 
Predicted CO Concentrations with Oxy-Fuels Effect 

Philadelphia Metropolitan -- 1995 
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Figure 11 
Predicted CO Concentrations with Oxy-Fuels Effect 

Philadelphia Metropolitan -- 2000 
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Table 2 

Coat-Effectiveness of CO Oxygenate Program 
Kid-Atlantic City - - 4-Konth Period 

Guo line Program Progru 
Cal. (11il. gal.) Coat Total Cost Benefit ProgrUt 
Year (4-Ko.) per gal. (11illion.a) (tons) Costf!on 

1992 714.9 $0 . 0205 $14.7 66,061 $222 
1993 729.5 $0.0205 $15 . 0 63,162 $237 
1994 745.9 $0.0205 $15.3 61,101 $250 
1995 764.2 $0.0205 $15.7 58,874 $266 
1996 783.0 $0.0205 $16.1 56,890 $282 
1997 803.3 $0.0205 $16.5 55,402 $297 
1998 825.4 $0.0205 $16.9 54,278 $312 
1999 848.7 $0.0205 $17.4 52' 779 $330 
2000 873.3 $0.0205 $17.9 53,220 $336 

Table 3 

Coat-Effectiveness of CO Oxygenate Program 
West Coast City -- 4 Month Control Period 

Gasoline ProgrUt Program 
Cal. (11il. gal.) Coat Total Coat Benefit Prograa 
Year (4-Mo.) per gal . (11illion.s) (tons) Costf!on 

1992 314.1 $0 . 0435 $13.7 27,888 $491 
1993 321.2 $0.0435 $14.0 26,599 $525 
1994 328 . 5 $0.0435 $14.3 25,541 $559 
1995 336 . 5 $0.0435 $14.6 24,482 $598 
1996 344.1 $0.0435 $15.0 23,534 $637 
1997 353.8 $0.0435 $15.4 22,829 $674 
1998 363.5 $0.0435 $15.8 22,090 $716 
1999 373 .7 $0.0435 $16 . 3 21,411 $759 
2000 384.6 $0.0435 $16.7 21,506 $778 
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Projection of Carbon Monoxide Emissions 
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Thousands of tons. co 
200 ~------------------------------------------------------. 

150 

100 

50 

0 
' 

1992 1993 1994 1995 1996 

Stationary and Area 
Sources 

1997 1998 1999 2000 

Mobile Sources 



[ West Coast Scenario-) 
Thousands of tons, co 
200 ~-----------------------------------------------. B•ecaae 

2.7%oxygen 

150 ----------- --------------------------------

100 

50 

0 ~----~--~----~----~--~----~----~--~ 

1992 1993 1994 1995 1996 1997 1998 1999 2000 



ppm 

Top Five Monthly 8-Hour CO Concentrations* 
San Diego, CA - 1989 
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Predicted CO Concentrations with Oxy-Fuels Effect San Diego, CA .;... 1992 
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Predicted CO Concentrations with Oxy-Fuels Effect 
San Diego, CA - 1995 
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Predicted CO Concentrations with Oxy-Fuels Effect 
San Diego, CA - 2000 
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Philadelphia Scenario 
BASE 2.'~0XY 

EmiiUon VMT Total Ve!Mde Ed ina VMI TOIII ..... ....... 
Factor (billlmllib co a.. Pacu ~ ... 00 .... •1 •K 4 JW.IIaa a-.\ , ..... d \ -. ....... """""'--" 

LOOT 2.5 . .53 3.83 97Jil) LOOT ~U4 3.13 ,. .. 
HDOV 55..86 0.51 28.32 HOOV 45.16 0.51 23.25 
LOOV lAS om 0.11 LDDV 1AI om 0.11 
LOOT lS7 0,.04 om lDDT l.S7 0,.04 0117 
HDDV 11.72 1.10 12.91 HDDV 11.72 1.10 12.91 

TOTAL 335.40 TOTAL 215.47 17~ 13.3ft 
1993 LDGV 19.96 9.56 190.83 LOOV 16.40 9.S6 IS6.79 

LOOT 24.14 4.Dl 96HJ LOOT 19.53 4.01 11.22 
HDGV ~.89 O.S2 UI:J6 HDOV 41.72 O.Sl 21.16 
LOOV 1.45 0117 0.{)9 LDDV lAS om OD9 
lDDT 1.55 0,.04 0.()6 lDDT l.SS OM OD6 
HDDV 11.51 1.16 13.29 HDDV 11.51 1.16 1119 

TOTAL ».7.62 TOTAL 2'JQ.Jl 17.4K 1~ 
1994 LOOV 18.96 9.82 186.24 LOOV U.63 9.12 Ul.53 

LOGT 23.11 4.18 96.!911 LOOT ta.n 4.11 11AS 
HDGV 46.64 0.54 25.27 HDOV lUI 0.54 10.69 
LODV 1.42 0.06 0.()8 LDDV 1.42 0.()6 0.()1 
LOOT 1.53 0.03 0.05 l.DDT 1.53 0.03 om 
HDOV 11.34 1.21 13.71 HDDV 11.34 1.21 ll.71 

TOTAL 321.95 TOTAL 266.52 17.2:2% 12.70% 
1995 LOOV 18.09 10.09 182.61 LOOV 14.99 10.{)9 u1.:u 

LDGT 22.17 4.35 96.52 LOOT 18.11 4.lS 18M 
H.DGV 43.37 0.56 24.32 HDOV 35.45 O.Sti 19.18 
LODV 1.40 0.05 0.00 LODV 1.40 o.o.s om 
LOOT 1.52 0.03 0.04 l.DDT l.S2 O.Olo 0,.04 
HDDV 11.22 1.26 14.18 HDDV 11.22 1.26 14.11 

TOTAL 317.74 TOTAL 264.33 18.11" 12.38% 
1996 LOGY 17.34 10.36 179.70 LOOV 14.45 10.]6 149.75 

LDGT 21.45 4.S2 971Jl LOOT 17.61 4.52 79.65 
HDGV 40.29 0.58 23.35 H.DOV 32..88 0.~ 19,06 
LOOV 1.38 0.()4 0.06 LDDV 1.38 0.()4 0,06 
LOOT 1.52 0.02 0.04 LOOT 1.52 om 0,.04 
HDDV 11.11 1.32 14.63 HDDV 11.11 1.32 14.63 

TOTAL 314.79 TOTAL 261.11 16.40% 12.02% 
1997 LOOV 16.72 10.64 1n.90 LOOV 14.ot 10.64 149.07 

LDGT 20.89 4HJ 98.03 LDGT 17.23 4/D M.35 
HDGV 38.42 0..60 23.01 HDGV 31.32 0.60 18.76 
LODV 1.38 0.()4 0.05 LDDV 1.38 0.()4 0.05 
LDDT 1.53 om 0.03 LDOT 1.53 om 0.03 
HDDV 11.03 1.37 15.10 HDDV 11.03 1.37 15.10 

TOTAL 314.13 TOTAL 261.&7 18.00% 11.~ 



Philadelphia Scenario 
BASE 2.7%0XY Vehide Emisaion VMT Total VeiUde E•bdca VMT Total Mollll ...... Y~r <las& Factor (biU kxl Ia! In co a.u 4 

LOOT 20.16 4.86 98.03 LOOT 16.61 4.86 11.06 HIXjV 35.43 0.62 21.95 HDGV 21.84 0.62 17.17 LODV 1.39 0.03 0.04 I.DDV 1.19 om 0.()4 LOOT 1.53 0.02 om LOOT 1.53 om om HDDV 10.98 1.42 15.61 HDDV 10.9111 1.42 15.61 TOTAL 312.87 TOTAL 263.63 15.74" 11.52% 1999 LDGV l5.S2 11.22 17-4.12 LOOV 13.13 11.22 147.31 LOOT 19.85 5.03 99.90 LOOT 16.41 5.03 82.94 HOOV 34.32 0.64 21.99 HOOV 27.91 0.64 11a LODV 1.39 0.03 0.03 I.DDV 1.]1} 0.03 om LOOT 1.55 O.ot om I.DDT 1.55 O.ot om HDDV 10.92 1.47 16.10 HDDV 10.92 1.47 16.10 TOTAL 312.17 TOTAL 264.29 15.34" 11.2.2% 2000 LOOV 15.~ ll .S2 179.61 LDOV 13.21 11 .~ 152.19 LOOT 19.29 5.20 100.)9 LOOT 16~ 5~ 13.61 HDGV 33.46 0.66 22.18 HOOV 27.19 0.66 11.02 LDDV 1.39 0.02 0.03 LODV 1.39 o.m 0.03 LOOT 1.55 O.ot 0.02 LOOT 1.55 O.ot o.m HDDV 10.88 1.53 16.61 HDDV 10.81 1.53 16.61 TOTAL 318.83 TOTAL 270.55 15.14" 11.14" 



San Diego Scenario 
BASE 

Total I 2.-rr.oxv 
VMT VrJUt-11o EIIIMIAoa VMT 

Pac&or 

LOOT 24.99 1.69 42.16 LOOT ~.00 1.69 ll.74 
HOOV 56..()8 0.22 12.S2 HOOV 46Dl 0.22 10.27 
LDDV 1.48 0.03 o.os LODV 1.41 0.03 om 
LDDT l.S7 0.02 0.03 LOOT 1.,-r om O.DJ 
HDDV 11 .12 0.48 5.68 HDDV 11.12 0 .48 5.61 TOTAL 139.SO TOTAL 114.20 18.1~ 15.11~ 

1993 LDGV 18.22 4.21 76.71 LOOV 14.92 4.21 62.12 
l.DGT 23.48 1.76 41.41 LOOT 11.90 1.76 ll..l4 HDGV 51 .74 0.23 11.94 HOOV 42.18 0.23 9.78 
LDDV 1.45 0.03 0.()4 LDDV lAS 0.03 0.()4 
LDDT 1.55 0.02 0.03 LDOT l .S.S o.m O.DJ 
HDDV 11.51 0.51 5.85 HDDV 11.,. 0 .51 ,.., 

TOTAL 135.91 TOTAL tu.as 17.75" 15.48 
1994 l.DGV 17.14 4.33 74.14 LOOV 14.()1 4.lJ 60.91 

LDGT 22-W 1.84 40.86 LOOT 17..94 1.84 33.Q2 
HDGV 48.Dl 0.24 11 .~ HDGV YJ.21 0.24 9.J7 
LDDV 1.42 0.03 OJM LDDV 1.42 O.Ol 0.()4 
LOOT 1.53 O.ot 0 .02 LOOT 1..~3 0.01 o.m 
HDDV 11.34 0.53 6.()4 HDDV 11.34 O . .SJ 6.()4 TOTAL 132.S6 TOTAL 109.19 17.47% 15.1ft 

1995 l.DGV 16.31 4.45 72.~ LDOV 13.41 4.45 ~.91 
LDGT 21.12 1.92 40.-49 LOOT 17.16 1.92 lUO 
HDOV 45.14 0.25 li.IS HOOV l667 0.2.S 9.10 
LDDV lAO o.m 0.03 LDDV lAO o.m 0.03 
LDDT· I.S2 O.Dl o.m LOOT l .Jl O.Dl o.m . HDDV 11.22 0.56 6.24 HDDV 11.22 0.56 6.24 TOTAL 130.43 TOTAL 101.11 17.Q.'t% 14.78 

1996 LDOV IS.llO 4.56 71.19 LOOV 12.97 4.j6 -'9.19 
LDGT 20~ 1.99 ..0.33 LOOT 16.56 1.99 lU8 
HDGV 42.43 0.26 10.83 HDGV 34.61 O.l6 1.13 
LDDV 1.38 0.02 0 .03 LDDV 1.18 o.m 0.03 
LOOT I .S2 . O.ot o.m LOOT 1.~ 0.01 o.m 
HDDV 11.11 0.58 6.44 HDDV 11.11 0.58 6.44 TOTAL 128..&4 TOTAL 107.49 18.57% 14.~ 

1997 l..OOV 14.99 <4.69 10.24 LOOV 12.53 4.69 ~71 
LDGT 19.S4 21J7 40.38 LOOT 16.()6 21J7 33.19 
HOOV 40.82 0.26 w.n HOOV l3.l6 0.1t) a.n LDDV 1.38 0.02 o.m LDDV l.l8 0.02 o.m 
LDDT 1.53 O.ot O.ot LDDT •. ,3 O.ot O.ot 
HDDV 11.03 0.60 6.65 HDDV 11.03 0.60 6.65 TOTAL 128.07 TOTAL 107.36 18.17% 13.14" 



San Diego Scenario 
BASE 

Total I 2.7%0XY 
Vehicle EnUsaoa VMf Vehicle E .. nl011 VMT T«*l ..... ...... 

Y~r (lass 

LOOT 18..66 2.14 39.96 LOOT IS.40 2.14 12.91 
HDGV 38 .~ 021 10.45 HDGV 31.17 0.27 

··~ LDDV 1.39 O.ot om LDDV 1.39 0.01 om 
LOOT 1.53 O.ot O.ot LDOT l.S3 0.01 0.01 
HDDV 10.98 0.63 6..88 HDDV 10.91 0.63 6a 

TOTAL 126.98 TOTAL 106.94 15.7ft 13~ 
1999 UXiV 13.76 4.94 67.98 LOOV 11.63 4.94 57.46 

LDGT 1823 2Il 40.40 LOOT tSJO 2IJ. 33.47 
HDGV '51.JJ. 0 .28 10.53 H.OOV ~.)4 0.21 8.56 
LDDV 1.39 O.ot 0.02 LDDV 1.39 0.01 om 
LDDT I.SS O.ot O.ot LDDT l.SS 0.01 0.01 
HDDV 10.92 0.65 7UJ HDDV 10.92 0.6S 7UJ 

TOTAL 126.03 TOTAL 106..60 15.42% 13-2ft 
2000 LOOV 11.77 sm (:1}116 LOOV 11.67 sm . ~.ll 

LDGT 17.76 2:19 40.10 LOOT 14.17 2.29 33.85 
HDGV )6.S6 0:19 10.67 HDGV 29.10 0.29, 8.67 
LDDV 1.39 O.ot O.ot LDDV 1.39 0.01 0.01 
LDDT 1.SS 0.00 0.01 LOOT l.SS 0.00 0.01 
HDDV 10.88 0.67 7 .31 HDDV tOM 0.67 7 .31 

TOTAL t28.S7 TOTAL 109.86 15.1~ 13.~ 



a.auaptioaa tor O%Y4 Mobile 8ouroe aaiaaiona Mo4el 
Mi4-&tlaatio 8oeaario, 3aauary 

I/M proqraa aelected: 

start year (January 1): 
Pre-1981 NYR atrinqency rate: 
Pirat aodel year covered: 
Last aodel year covered: 
Waiver rate (pre-1981): 
Waiver rate (1981 and newer): 
coapliance Rate : 
Inapection type: 
Inapection frequency 
Vehicle types covered: 

1981 ' later MYR teat type: 

Anti-taaperinq proqraa aelected: 

Start year (January 1): 
Pirat aodel year covered: 
X. at aodel year covered: 
Vehicle typea covered: 
Type: 
Prequency: 
Co•pliance Rate: 
Air puap ayat .. dia&bla.enta: 
Catalyat reaovala: 

1914 
20t 

1961 
2020 
s.t 
5 . t 

97.t 
co.puterized decentralized 
Annual 
LOGV - Yea 

LDGTl - Yes 
LDGT2 - Yea 

HOGV - No 
Idle 

1914 
1975 
2020 
LJ:)GV , LDGT1 , LDGT2 
Decentralized 
Annual 
97.0t 
Yea 
Yea 

Fuel inlet reatrictor dia&bleaenta: Yu 
Tailpipe- 1-d c!epoait tut: lfo 

EGR diaabl ... nt: y-
Evaporative ayat .. diaabl ... nta: Yea 
PCV ayat .. diaabl ... nta: Yea 
MiaaincJ 9aa capa: No 

Mon-.. thane BC .aiaaion factora include .vaporative BC .. iaaion factora • 

~ient T.-p: 42.5 I 43.5 I 42.5 (P) 
Operatinq .ade: 20., I 27.3 I 20., 
Alft Claaa: E 
Kint.ua T.-p: 32. (P) 
.... WP: 15.00 
.... ca.. 1'\lel ()xy9en content z • 1t 

...,ion: Low 
AltituMz 500. ft. 
AYera .. lpllll: 1t., J1Pb 
-..t.ua ,._,: 52. (P) 
ln-u.e ~~ 15.00 
Ozy ea.. r-1 OX)9M content: 2. 7' 



Aaauaptiona for O%Y4 Mobile aouroe Raiaaiona Ko4el 
west Coast scenario, January 

IIM proqraa selected: 

Start year (January 1): 
Pre-1981 MYR stringency rate: 
Firat aodel year covered: 
Last model year covered: 
Waiver rate (pre-1981): 
Waiver rate (1981 and newer): 
Compliance Rate: 
Inspection type: 
Inspection frequency 
Vehicle types covered: 

1981 ' later MYR test type: 

Anti-taaperinq proqra. selected: 

start year (January 1): 
Firat model year covered: 
Last aodel year covered: 
Vehicle types covered: 
Type: 
Frequency: 
Coapliance Rate: 
Air puap syat .. diaableaenta: 
catalyat raaovala: 

1984 
20t 

1972 
2020 
5.t 
s.t 

97.t 
Computerized decentralized 
Biennial 
LOGV - Yes 

LDGTl - Yes 
LDGT2 - Yes 

HDGV - No 
Idle 

1984 
1984 
2020 
LOOV , LDGT1, LOGT2 
Decentralized 
Biennial 
97.0t 
Yea 
Yea 

FUel inlet r .. trictor disablements: Yea 
Tailpipe lead deposit teat: No 
EGR diaabl .. ent: Yea 
Evaporative ayat .. disablements: Yea 
PCV ayatem disabl .. enta: Yes 
Miaainq gas cape: No 

Non-aethane HC .. iaaion !actors include evaporative HC .. iaaion !actors. 

Aabiant Ta.p: 63.7 I 63.7 I 63.7 (P') 
Operatinq Mode: 20.6 1 27.3 1 20.6 
UTK Claas: D 
Miniaua Teap: 36. (P') 
Base JtVP: 13. !SO 
aaae caae Fuel oxygen content: .lt 

Reqion: Low 
Altitude: 500. rt. 
Avera9e Speed: 19.6 ~ 
JCaxiaua Te~~p: 76. (P) 
In-uae RVP: 13.!50 
Oxy C.H Puel Oxygen Content: 2 . 7 t 




